Haloacetyl groups as reversible protection of the amino function: cleavage with 2-aminothiophenol.
Haloacetylamino acids and haloacetyl peptides react rapidly with 2-aminothiophenol in weakly alkaline media to yield 2-aminothiophenoxyacetyl derivatives. These intermediates are subject to acidolysis under mild conditions with release of free amino acids or peptides. With this mild method for removal of the haloacetyl group N-haloacetoxysuccinimide derivatives, which rapidly and specifically acylate amino groups of polypeptides in aqueous solutions, become promising reagents for the reversible protection of amino groups. The chloroacetylation of amino groups in lima bean trypsin inhibitor and the quantitative removal of the chloroacetyl groups demonstrate the applicability of the method for polypeptides. The haloacetyl group also serves an analytical function in that treatment of a completely or partially haloacetylated polypeptide with cysteine forms one carboxymethylcysteine residue per haloacetyl group in the polypeptide derivative. Carboxymethylcysteine is readily measured by amino acid analysis of acid hydrolysates. Approaches to further improvement of conditions for removal of haloacetyl groups are discussed and potential applications of the general chemistry of 2-haloacids to modern polypeptide chemistry are outlined.